Paradoxical role of lipid metabolism in heart function and dysfunction.
The heart utilizes fatty acids as a substrate in preference to glucose for the production of energy. The rate of fatty acid uptake and oxidation by heart muscle is controlled by the availability of exogenous fatty acids, the rate of acyl translocation across the mitochondrial membrane and the rate of acetyl-CoA oxidation by the citric acid cycle. Carnitine acyl-CoA transferase appears to have an important function in coupling the fatty acid activation and acyl transfer to the oxidative phosphorylation. Activated fatty acids are also utilized for the synthesis of triglycerides and membrane phospholipids in the myocardium. The inhibition of long chain acyl-carnitine transferase I reduces the oxidation of fatty acids and promotes the synthesis of lipids in the myocardium. Accumulation of fatty acids and their metabolites such as long chain acyl-CoA and long chain acyl-carnitine has been associated with cardiac dysfunction and cell damage in both ischemic and diabetic hearts. Alterations in the composition of membrane phospholipids are also considered to change the activities of various membrane bound enzymes and subsequently heart function under different pathophysiological conditions. Chronic diabetes was found to be associated with increased plasma lipids, subcellular defects and cardiac dysfunction. Lowering the plasma lipids or reducing the oxidation of fatty acids by agents such as etomoxir, an inhibitor of palmitoylcarnitine transferase I was found to promote glucose utilization and remodel the subcellular membranous organelles in the heart.(ABSTRACT TRUNCATED AT 250 WORDS)